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(54)TitIe: APPARATUS AND METHOD FOR HYDROTHERMAL ELECTROLYSIS 



(57) Abstract 

A hydrothermal electrolysis apparatus characterized in that it is equipped 
with a reaction chamber for electrolyzing a material to be treated under a high 
pressure at a high temperature and the total surface area of a pair of electrodes 
disposed in the reaction chamber (31) is 0,05 m 2 or more per m 3 of the volume 
of the material to be treated; a hydrothermal electrolysis apparatus characterized 
in that it has two or more of cylindrical reaction chambers, each having an inner 
metal wall acting as a cathode, and anodes are disposed within the reaction 
chamber; and a hydrothermal electrolysis method characterized as comprising 
incorporating conducting particles into the material to be treated, to thereby 
substantially increase the surface area of electrodes in hydrothermal electrolysis 
are disclosed as some embodiments of the present invention. Such apparatuses 
and methods for hydrothermal electrolysis can be used for treating a large 
amount of liquid wastes with good efficiency. 
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3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
17 August 2000 (17.08.00) under No. WO 00/47520 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time fimits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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International Preliminary Examining Authority. 
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EP,CN,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

None 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Offic concerned (Rule 74.1). See Volume II of the PCT Applicant's Guide for further details. 
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This report is also accompanied by ANNEXES, i.e.. sheets,of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



. sheets. 
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Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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Certain defects in the international application 

Certain observations on the international application 
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PCT/JPOO/00744 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[X] the international application as originally filed 

| | the description: 

pages 

pages 

pages 

| | the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



filed with the letter of 



| | the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



. filed with the letter of 



2. With regard to the- language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following laneuage which is: 

□ 

the laneuaee of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

the language of publication of the international application (under Rule 48.3(b)). 

1 I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



4. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



been furnished. 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

I 1 the claims, Nos. 

the drawings, sheets/fig 



^ I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are re ferred to 
in this report as 'originally fifed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2-5,7-15 



1,6 



3,4,11,12,14 



1,2,5-10,13,15 



1-15 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: JP, 09-215982, A (Ebara Corporation), 19 August, 1997; claim 1; column 1, lines 26-28; 
column 4, lines 15-28; Fig. 1 

Document 2 JP, 09-1 17782, A (The Kansai Electric Power Co., Inc.), 6 May, 1997; claim 1; column 1, 
lines 11-16; column 5, lines 16-28; Fig. 1 

Document 3: JP, 50-155347, U (Sanyo Electric Co., Ltd.), 23 December, 1975; utility model claims; 
Figs. 1,2 

Document 4: US, 3975247, A (Bernard J. Stfalser), 17 August, 1976; Abstract; column 6, line 53 to 
column 7, line 6; Figs. 4, 5 

Document 5 JP, 52-1 14570, A (TDK Corporation), 26 September. 1977; page 1, lower left column, lines 
9-20; page 2 f upper left column, line 16 to upper right column, line 5; page 2, lower left column, lines 1- 
6; page 3, lower left column, line 16 to lower right column, line 7 

Claims 1, 6 

The subject matter of claims 1 and 6 does not appear to be novel in view of document 1 cited in 

the ISR. 

The hydrothermal electrolysis devices disclosed in claims 1 and 6 are disclosed in document 1 
[claim 1; column 1, lines 26-28; column 4, lines 15-28; Fig. 1]. 

Document 1 does not contain any disclosures to the effect that the surface area of the electrodes 
is at least 0.05m 2 per m 3 of the volume of the chamber. Nevertheless, in view of the fact that for a 
cylinder for which the radius of the bottom face is less than 40m the area of the inner wall is more than 
0.05m 2 per m 3 of volume and the fact that the radius of the bottom face of this kind of water treatment 
device is usually less than 40m, it is considered that for the water treatment device disclosed in document 
1 the area of the inner wall, i.e. the surface area of the anode, must be at least 0.05m 2 per m 3 of volume. 

Claims 2, 5 

The subject matter of claims 2 and 5 does not appear to involve an inventive step in view of 
documents 1 and 2 cited in the ISR. 

Document 1 does not contain any disclosures to the effect that an introduction port and an oxidizer 
line are provided at the bottom of the reactor and a discharge port is provided at the top of the reactor. 
Nevertheless, the inventions disclosed in documents 1 and 2 fall under closely related technical fields in 
the sense that both concern the treatment of wastewater at high temperature and pressure and in the 
presence of an oxidizer, and so it is considered that it would have been easy for a person skilled in the art 
to conceive of applying the technical means disclosed in document 2 whereby an introduction port and a 
hydrogen peroxide injecting pipe are provided at the bottom of the reactor and a discharge port is 
provided at the top of the reactor to the water treatment device disclosed in document 1 . 



Claims 3, I 1 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of Box V (Citations and explanations): 

The subject matter of claims 3 and 1 1 is considered to involve an inventive step when compared with 
the documents cited in the ISR. 

There are no disclosures in document 1 to the effect that the hydrothermal electrolysis device has 2 or 
more cylindrical reaction chambers, where each reaction chamber has a .metal lie inner chamber that acts 
as a cathode and has anodes disposed within it, nor is it considered that it would be easy for a person 
skilled in the art to conceive of this point based on document 3. 

Claims 4, 12 

The subject matter of claims 4 and 12 is considered to involve an inventive step when compared with 
the documents cited in the ISR. 

There are no disclosures in document 1 to the effect that the first and second electrodes are disposed 
concentrically to each other, nor is it considered that it would be easy for a person skilled in the art to 
conceive of this point based on document 4. 

Claims 7-10, 13, 15 

The subject matter of claims 7-10, 13 and 15 does not appear to involve an inventive step in view of 
documents 1 and 5 cited in the ISR. 

Document 1 does not contain any disclosures to the effect that the treatment device possesses a device 
for supplying electrically conductive particles. Nevertheless, the inventions disclosed in documents 1 and 
5 fall under closely related technical fields in the sense that both involve applying a voltage to the 
wastewater, and so it is considered that it would have been easy for a person skilled in the art to conceive 
of applying the technical means disclosed in document 2 whereby electrically conductive particles are fed 
into the wastewater when carrying out the electrolysis to the water treatment method disclosed in 
document 1. 

Moreover, it is considered that separating the electrically conductive particles from the wastewater 
using something like a cyclone or a filter, and then reusing them would be obvious to a specialist in the 
technical field in question. 

Claim 14 

The subject matter of claim 14 is considered to involve an inventive step when compared with the 
documents cited in the ISR. 

There are no disclosures in document 1 to the effect that the wastewater contains strong acid ions, and 
moreover it is considered that by virtue of this point the invention of the present application exhibits the 
advantageous effect whereby the hydrothermal electrolysis reaction can be made to proceed efficiently. 
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VI. Certain documents cited 


1. Certain published documents (Rule 70.10) 

Application No. Publication date Filing date 
Patent No. (day/month/year) (day/month/year) 




Priority date (valid claim) 
(day/month/year) 



WO.99/0764 1 ,A ] 18 February 1999 (1 8.02. 1 999) 1 0 August 1 998 ( 1 0.08. 1 998) 1 1 August 1 997 ( 1 1 .08. 1 997) 
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